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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
branching/inserting device capable of easily managing 
the wavelength of signal light and branching, inserting 
or transmitting the signal light having optical number 
of multiflexing and optically umtiplexed transmitting 
signal light of optical wavelength by using a wavelenthg 
selecting filter utilizing an acoustic-optical effect. 

SOLUTION: The optical branching/inserting device is 
composed of an ADM node part 10 having a 4-port ATOF 
11 to be a wavelength selecting filter and connected to 
a transmission line, an RF signal generator 20 for 
generating an RF signal of an optional frequency band 
and impressing the RF signal to the AOTF 1 1 , a selected 
wavelength variable optical branch part 30 for receiving 
signal light outputted from the branch port of the AOTF 
1 1 in each wavelength, an optical insertion part 40 for 
generating the optical number of inserting light 
components of optical wavelength and sending these light 
components to the insertion port of the AOTF 1 1 , and a 
monitor part 50 for monitoring the spectrum of each 
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(54) I^^o^^;] Kfi38R7^/u^*ffl^fc*»tt - #A36Eat/*»ttiSE 



(57) 

<t, ffiSOHK«C(OR F« ^MLTAOT FlltCPP 
*Jl-t"SRF«-SHB£S20i:, AOTFllOM^-h^ 

^3E<O3fc#tt»30<S:, ffijS©ififtai/*^#A36S:*fiE 
LTAOTFllOff A?tf— H:ii££3fcJ¥AgB40<t % AD 




ooiKfiiom^sr^ttatrffA^rifift^tt * *f A^a 
«»3-t-&*#tt¥at, i»Effiii!»Ji©«»#ic#A 

B&E#tt : if A^ariv " < 1 1> 1 ooj^ffi^cco^tt 
»^€>S«Ufc(S-^3t^A/i$n5A^#— miffie 

iSB^tti/3-t-5«**^m>}5nsm^zK- k we* 

.»tt#a^*tt-fS»«E^- h&tfllIrE3fe#A*afc» 
KiKft3StR7-f /u^i±, mjfe^^f-^^Ri^n^ix, USE 

.ffiK^HK»{c»^Lfc«[fiS:W-rs»jia»A*— Mc 
*6nfcff A*SrWiaej36B^6^t^3ttcl¥ALTffif 20 

ocoKS^if ^Sr^ttX^A^TfiBftjt^ift • »AS 

A^at, 30 
«£*rRg-C&9. SHEfii36K**&g«LfcfS-§-*30SA>j 

^tattti;, fi9iE»ttaa5asoH««(c»jCLfciK 40 
ftSr*pr3ii5E#A*— Mcat&;h,fcffiA#£iBrEfia! 
K^«b<Ofl-?-3tlcffALTfi9Ea**— McW 

#® • if A3£M 0 

^itt^ixfcfs^jt^iKfiatcaifaLa-rs^tt^a 



?#fS¥ 1 1-218790 

2 

-SttSttWjtf— h2SttfttlE*»«^aic«aE-*-a»<ft2ff 
SEiKfia«7-f yu^tt, mjEA^/tf- HciUbixfciifrE 

£insg7>> b stis mE9M£»asagE<z>fi feffc 

owjKfi^ft^Sr^ttXVff A^Ifig/ijJ-liS • m A^a 
<k. K»tt • #A*aT-»tt**tfc"ft^*tiKfiS(-S: 
f8«ia-rS*:»«E*ai:, B&Efii£K±©.{g^ftfcif A 

-rs#A#;«:irMWM£ ■ #A*a»ca/3-f-53t»A^a 

milS^ • if A^a^, <fc t 1 o(7>^iS^^^f4 

*ffiKSra«ft^*ritLT*^figT-*>f9, fifiES* 
K^6Sff Lfc(S^3t3& s AyjSix5Aj^^— FiuEe 

if A^aa>b<oif A3£££*& LTftuEe^sgtcaj^-rs 
B9EiKfia«7-</u^fi. fitTEa««*^RnAq$n. 
;h,5HSE#ffi*ffiKojgR«l£#fa Lfc&fi^ff -^5fc £ 
lfflEtti>33«- HcW^ih5#?6£t Lfcr 3 

o©K*o«#*&»tt2it«* A^*Bft*»tt ■ if A3£ 

»tt*Kfc«**friKSStcgfttea-r5 3fe5}'«*a 

fiSEfiaiKiOfl ^Tfelcif Ai" 6 if A* 5 *ff 

A^at. 

3B£*ihB-c*> o . -fiaEeaii»30»6gftLfc»^3te^A/j 
sn3A;fi#— k fflEeaSte^a^-rsw^jftidsa^ 
stLSia**- hftt/«rE*»tt*aic««-r5»«# 

BMEttJ**- h*»bUl/3S*t6«**^BJE*#A*a 
^b<0# AjtSr^ft LTfiSEeii8Hcai^i--5 3efi'R* 
at, Sr«B*., 

BdEKftaw7>f /u^ii. «iEaw«*3&5fin>nisn, 
EA^^f- Kuai5>nfcmEeijiH!ft*e>©«-9-*tc$* 

lx5B»E»ttaffiKoHft«lc»JE: Lfc^S^ff -^-Tfe^r 



3 

¥f\&t -t zmxm. i~6 <^-r in** i oi^isffi^^gg 

Krtbft. iM££nfcff*#d»b l o©Rft**aifcL 
4: £r#'fS4: r 5If ^ l - 7 <zn*-fjxa» l otcte«(OzS 

2, 4 — 8<D^Tna>l-otcfa@<Dfiigig 

Sr^trr 4: £^(S4:-f 5f3#JS9 l Offiffi(£>i£g 

aR^A^&flH^fcjt^ift • *¥A3£il 0 
[S8#JSl 2 J mfl£7t#A^aii, fiu8£l¥A*^fi6ffl*» 

e>B»ie^jfi»«r. iiiRi-#Ai-sasfiro«-s-3te^«:ai 

5»A*W]W»*$tfr<!:*»8R4:-*--5W3RJfi9--i 1 

3] H9iaea&!S3ft*bfflriE«fia«7-</u!?jc 

A^^ti5ff#5fe^^-<^ h/u&t/fflSEiSftaK^-r/u 

^*^flaiaei2iK^ai/js*t5fs^-*w^^<^ b^^t 

*aSr$A/-C«fiE$nfcn 4r*«M»4:-t-SI»#JS l - i 
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2 fl^-fixa* 1 olcffitt^ftfiaiR^-f Sr/H^fc£g 

So 

i 3iatt<oiKfia«?7-</u^s:fflt^fcisHo • ' 

}S4:-r5IS^JS i 3 4 fell l 4lE@(D^SigtR^^ /u^ 

[fflt#Jgl 6] mffeaiRft-g-tiu Bu8EfiaiK^»6filriEK 
fia«7^/u^lcA^$tLSfS-§-3t(w'&*ix/j:v^ffiffl 

iS l — l 5<o^^-rttA»i o«cffittwjKfia«7-f /^^Sr 

7] mlieKSil^^^/u^O^/W^^S^ 
20 B&— ^»J!9+5f^»II»^a«r$A/-e«fiE*lxfcw4: 
*1#a8i:-t*3f83ft«i^ l 6 co^-ftta* l otcfS«S(0& 

[iS^fcJgl 8] BUflSStfiatR^-f /u?©r^7i&«t 
£C4:*4*»4:-t"5St#iS l 7 coi^iX7)» l otcffi- 
[00 0 1] 

30 [»W^JB-rStStB»»] *38Wtt, ttS^S (Wavele 
ngth Division Multiplexing; WTWDMtfS) 

Bi Wl^. *»«-»ASrfT4 5 7-f/u^4: LT, * 
"»3t*»***JfflLtift«a»7^yu^«rfflt^T«fiEL 
■ #ASBftt/3t»«ES!BlwBB-r*. 
[0 0 0 2] 

^**«»caiBL-ciSfti-5^s:4:tt»Lr, race 

»tW«fiS:*<j3lf»-r5w4:^T-#5 0 teigco 
fS^-CfcjaEfi^fift-rSw4:lcJ: 9 v fflitT— «wff 
tai5«*»a:4:ra«©eillSft«:»5w4:3ftS-CS-S. 

50 aRfiBK^tt^^fcO^JiaSnfc C iriw^oT. 1-^-y 
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[0 0 0 3] £bfc. ^CQWDMei^ L 

4^13^4 - l 6 7 6 3 4-g-^««£T-»SgSix-C^S «fc 5 
IC. WDM{g-§-S:#>f > h^b^-f > h—^f-r^fctt 

^(a^#fc*tf&«&wicaiB£i*\ tna^oRfi(offi 

fc, ADM(Add-Drop Multiplexer) ^figSr^o^ h 7 

[0004] ■K*^*^ • if A^H («T\ adm; 

' {Z % 7*U-f^&gg&^- (Arrayed Waveguide Grating;^ 20 
TAWG 5) S:2ojB^fcifC«ricLfct^*if 

bU^SixSo ifcffit::* AWGfi. nctne 

Z<D£ 5<cAWGiffl^t«jatLfcADM;- KS6H 
fi, 181 (A^fti) <OAWG-C*aff^-3t.S:ififtS«C 

LT#«L fflASfcliaiSSr-tn-P 30 
ixfllWU 2&@ (W/lfti]) COAWGiaotW^ 

1 ^icOAWGCO^-trj^T^— H£3te*>f 

[0 0 0 5] Z.<D£ o/£'&3&<DADMS — KISHT-li. 

*Kfi«-»J£5-frT^*!)8a:«-Six-5. Sfc, AWG^# 
h^coA^^fi^tt^a^zSS^ii, ffiR-ciifc 40 

h i: ft *Hfc«* <k asttKSWfclcSS £ jxT v * -5 w t 
[0 0 0 6] 

*©ADMy-KS!iBm 

icfc^T, ADM/- K3£B^<£fflRft^ft*Kfi&a s 50 
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COADMV — KJSBtt* Si§#ttlCOvvXzK5(C^LT 

[0 0 0 7] tzzx\ bm<Dm^yti&&(D^m 

/^Srffifl! LfcADM/- Kfilfigli. #S1¥9 
- 1 1 3 8 5 5-&^««T-ffi**tLT^5. buI2(7>S^ 

{c^^-r^» x »«3ti#A*4rO : F*^J:5{f*^bS:" 

[0 0 0 8] Lri>U ±E©ADMy-KMm » 
■i-Siirt^, HK«S:r6L^:*A3t36 s #ADMV- 

ff^tco^T^CS, JfASfcliaiasftSBlfiB^^ift - 
»A8K «MSS?r Z> ^ b £BW)ti-Z> 0 ' 
[0 0 0 9] 

«ltt*lx. KeiS!8±0«*3e:lc*tLT'><c< Hio 
©Kft^«***»«E2lt«*A^rffi4»tt • »A*a 
±. K»tt • ifA*aT-»ttSnfc(t#*4-iftftS^a 

-r^.if A^^Bute^® ■ »A*s^U3^i-5*if a^s 

Sr«*fc*»tt ■ #AS6tt[c*5V*T, «TlE»«-ff 
A^SiftS, 'Pta< t t l o©iKfiwj|tt«ffiSi:l« 

^-ra^®^- ha^e^ffA^fticfttt-rs^A^ 

HtKDffi&mzMfc Ltz^SKDm **Sr»tt UTBIHe»«E 

»*ELfciKfiS:W-r5fi(rE#A*«- h tr^lbnfcif A^£ 
Srwieei§B^e>0«^3t:UffALrB»IBffly3*-- 

[ooio] »Joffl«-Cf±, &g^ft£*xfc{f-s§- 
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«*f5i-*(s*a«-*'s*»«*ai. «waeaiH±«>« 

^■*lc»A-#-S#A*«r«±i-5*#A^ai:, SKA 

Srfiiic. Sttfia«:7-f mjISA^ 

^J§3 KSi:SC L fc&g £r W-T -5 ffiE#A#— h {cm b 
ixfcff A*fcffl8fifii^K^b*ff ALTffJfsa 

[0011] *^»5«rt*cj:ixtf, ei§K±^>KS^S 

£ 0 C<DKfia«7>f '»dgt - » Af 5f»*3t 

six. fdi<oKfi^ff -s^atu;^— h^emyjSjxSo 

ixT*«[fiS^SfS«ia*ix-5. a£fta«7,f/u 
#0>»A#- Hctt*#A*a-e«*Lfcl*A*d*A* 
Six, »tt*ffi&<ojaKfttc»iCUfcj8[fi<7)l¥A*(i, 
±E»tt^»^ira««ClH*«*S:a»tTA/3aK- M> 
b<Oft^-jte«c»A£*u ttj^tf- Kd i 6W^Sixrea& 
Kl-SlbixS «fc 5(c*5 0 
[0012] £ blc. **W<0«iOffi«i: IT, 

**p#tt*ffiifi*^*<tt>io«^priB-efc9, Huts 

fiiSH^bSWUfcif^-jt^A^^ixSA^*-- B» 

[0 0 13] d«)3lfi»ttJSBtt. Ji^Lfc3t»« • »A 
ISBtco^r*#A«IIBb»fc4^t l a5fc4Ba-*'S. ' * 

T'>#< t t> 1 o<Dftfioff oqfA^Tag^ 
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• if A^a£, • if A^ar-»i«$ixfcfs# 

*>«*§tfe«-# A^5#A7fe^BuE^« • ^A^atcm*) 
-T55t}fA^a<!:, «r«x.fc*»* ■ #AK»ci3^ 

fiiS»^6SftLfc«^-3t*SA^*.ix5Ayj*- h. mf 

E#ffiA*aa»b^#A#S:3*tt LTfiuEeaK^ffl^ 
' -tzyt&fc&b. mrEiKfia«7-</u^(i:. jft 

Eg^fM*§-a>SUP£ix. miEA^^- hic^e>ixfcHiiE 
e^^6^ff^5fe^^*K5^E^SSK^&^: 

*U teoKS©ffi^jt*B9Ea^>K- h*ca^i-*-s« 

[0014] 9ltf>fS«T-fi, feft^aSixfcff 

^Kssic^ff^a-r^^^a^. mrEei2iK±o 

«#36»c#A-*-6#A3tS:»*i-«*#A*ai:, IK 

?lHgT-*>9, BifEeiJIK>5^Sffi Lfcff ^^A^Six 
5A^3^-h, fi9EejSK^W^t-5fS-§-*3ismy3$4x 

* n 5 ft»**c:»E*» A*«j&» b v>nx± LT 
30 miEe^SSlca^-r.^3t^iK#a<t, Srffl*.* huEKS 
8«7-f/^il ffirE"a«fS*dSBiAP$ix. bSEA^^ 
- Htci3|bnfcffiEeaB*»bOff **(c$4ix5H9E 

mE#flS#- htctti^L. ffiOKScoff^3t^mjEm^ 

[0 0 15] 35^s«fiE^J:ixtf, eiilB±ca^^^m * 
Sixfc(S^*35 5 «fiatR7-</u^oAy3?K— hfciSbix 

awjaasixs. tut, a^^- hA*e>a^*ixfcff 
**«»-c3t#A*ai5»e>a>»A*3&s^«sn 

[0 0 16] -hE-tix^rix^ffiaicot^T. {f^3fc£re 
50 *H«*aS:*tpJ:5«rLTfcJ:(r^ ^ti(c X Q 
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Ixic J: 9 es»©»*1»tt«c: J: 5 ft *#0>eaH*tt^<D 
»»S:»«-C# 5 i 9 left*. 

[0017] i9ie*»«^afi. HufessstR^ 
dtp ct iK-i-sctas-cts. r^wtffc.fcfttf. ^ 

[0018] S btc, mf5*» A^att, mjf££i£Sg-h 

i\ rt>o, loo«ft#£a«LTW;^5attifcft*r 
^<o»A*- hlca^i-S3tJ««at. fc*tf±5«CL 

[0019] a*a»*«tfu±;h,tf, *#A*a«:, ea. 

*Th£-T?£> 9 , fflA*.cO«*2tC5-t<D»S:tt«lcaS-Ct 

.a-t^as. easBo»a»ttS:»«L.fc#A 

ate, H9IB3tKtt3ft*5>B!lie*^»ifiSB(c. ffA^Tfigfcft 

B»E#A*4l«BB^b«F8E*tt»^, 3SBRI£#A 
+ 5iK*o«^fc<o^*i£5# A*WI»»Sr$tp J: 5 K 
LTbct^o wtOipUJtRffllWtt^fflA^ftfiaSBSrK 
*»A*a^P>U^SixS#A3felco 
<^"C\ IfAlc^Fgftjfifijfe^aixii*^^ h — ^* 

[0 0 2 0] ±8E^ttftiB«7-</u^S:ffl^fc36 
Hte, BaiE<5i3IK75*e>B9ie«fiia»t7-f yu^lcA^Sn 
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tutfci^o ap^lt, B<iiE*if A^aas m&mj<yt 

J: 5icLTt<t^« 
10 [0 0 2 1 ] d^J: 5*«fiKKJ:*Uf, RSil«^^/u 

awst-rsi. *=-**a0>e«*s*«cjE:&T* uss 

A^tci£6ix; *»A*a<o^<!7— BSE»t-»A 

[0 0 2 2] £ ffiriaa^ff #te* BMEfiaiBa^ 

arrets. *ftffl«fiic^i:fc«i#«^jg[sa«7 
te. wieK^a^7^/u^(^7 f >'<^^?a J s^iff&— 

»-*-5«a««!»»^a&'&A/T-«ric$ixS75N *fcte. mf 

^*a«r^, .mHaaWff^/aKSfcjJS, mJf2^S^- 
#^a<oaSS«*US^^T«iE$tL5«rici:i-5 03ds 

30. a$r^(t5^<!:tci: 19, iKfta«^-f^^<o-r-f<W^fa 
tf^SEftlc J: 5a«ttft<Z>ac»d«»«( * *t5 i 5 lift 

[0 0 2 3] 

^^/u^Srffli^fc^iK ■ »A3SB (ADM;-Kg 
E) ^^$r^i- 0 Iwt'lt $ADM;-KgI^S 

40 [0 0 2 4] ilCio^-C, *ADMy-Kg'lft ft- 

**»5nfc«**^easixseijiB^fliAS*Lfc» 

*>5R F»*S:JB4LtADMy- K»10i;a5R Ffl 
^■%^S20<t, ADM/ — K^10T'5^£H7tm-^#;C7) 

DM;- K«BlO-e#ASix4ft 5 *#A* 
a<t UT^^tJf AgU40<!:. fiiUKd^bADMy — K»10 

^coA^ft fai/ADM; — Ks»i03&»beai»^<^ai 

50 ^r^gflSO^ *»e>«fiR Stt5 0 



11 

[0 0 2 51 ADMV— KSSlOfi. ADM7-{ 

'7 4*'$ (Acousto-Optic Tunable Filter; WTAOT 
Ftt5) Hi:, jfeliB^at l,X<DjtTl/-f\2, 15 

A/k mf). ffAftt/»««)4oo*- h^rW-r-So A 

*iR-nctt. easKSrefcsjftfi^sfs**^. ma? 

r>yi4^^urA^^ix5 0 3t-r>^i2<i. B'££ti 
j&cx, adm; — K»iooas:^fii:air82ftbixs 0 

AOTFll^^- K^bW/)*4xS(t#*tt, mid! 
^£ft*y752RVt±T>7l5$:lt'lsXfc&&lzmt>ii 
Z> 0 3tT>yi5(i, a^ff^-3tS:ei36«-ftii/jr^!7 — S 

^■Stt5«^*tt«i£rsft53'ttffl30^afbix, JfA# 

[0 0 2 6] ::t\ AOTFllCot^filtW^RW 
~tZ> 0 AOTF1H1 fc&mfl? 4 ^9 t x^xmwuT* 

— Jftldfi, (SAW) t*o»a8t^- 

ft ft £ ft "9 m -r Z t tf* V£ 5 fc W x- -5 o 

[0 0 2 7) H2f4, AOTFlloo^figco— 0il^^-r o 
H2<B«ril-Cli % ^MJi^mS (IDT) lCRF<f^§-£ 
BMP"*-* Z i«Cj:oT»tt»ffiK (S AW) }ft5**LT 

A^/"K— h <fc 9 Alt IT, H-C£ffllJWfi*^— 
(PBS) -C(B*;»(BIS*xT2o^»K 
K(-»tt$*L-5« ^LT. TE-TM^-KIMICA 
9tUfc«^-3felL HUISS AWtf^LT, RF{f*!-(D/^ 

3teffi«£JxfcfB 0T*;&W<Z>PBSKJ:D«3te# 
HA»e>a^$ix5. ±1£S AWOHK»i3««6<z>Rft 

[0 0 2 8] R Fff-g-^HKStJcWJCUfciSfio 
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l»**S:iaT*£a!B<Off A#— h^blf Ai"5 t , ^ 

hfrfbttifiZtiZ. Hl*>, AOTFlltt, RFff^co^ 

HK&co5t&£«ft0>RF{g«-«: 
?l&Lt I DTCWimcil -ett^iXCDRFm 

Scoff ^-?t$r|5lB$(catR-r-5 ADM7^y^ <t UfcA 
10 OTFllf*#«KWaT-fc* 0 Lt^ot, ^(Oi: 

AOTFllSrADM>-Ki:fflP5t, R)«Pf 5 R Fff 

[0 0 2 9]'RF«#*5tS20(±, AOTFllt^6S 

<7>R FfH*S:IB*U)g*LTAOTFinca^-r5. 5fe 
#d£W30fi, ytT>73\k. ytfttii&kLXCD 

^ttf^=7Z2t^ Ml^ai: Lt^SIl^fflAOTF. 
33, -33 M S« Ut LT^Sft»34 1 -34 M <b 
20 x6 0 3er>^3Ui % AOTFll©»«#- h^btH^I 

t5 0 3t^7^732li, 3tT^^31d*b<oiH^*:*w^>A 

dm;- K-cftwOfa-r^tm^-jifc^ft (fi««tS»)- 

ft (#lxJ3:\ Al - AN ) Off-^7fe$:i-^TrcOADM 

y — K^tetes-r 5*^12. 3tr>^3i3&>ibom^* 

9, M< N) %:T>y3\frt><Dmtl 

(i, &ft;u - an cojf^-Tt^eiii-S^^^Aicio^ 

[0 0 3 0] MS^fflAOT F33, -33 M fi, ^^7^ 

stc-tix-en8S!*te>ix5. ^Efii^fflAOTFas, - 

33 M t'li % H*L<ct^PP*P$ix5RF«fl-©Hiffi»^ 

40 »jw$nT»«{t*3toR*a^fifttton5 0 4*5. 

ZCT*ffli/^^5§iSSl^AOT F33, — 33 M (1. 
-Lit* U:AOT F l ico J: 9 i:ADM7^;^ t LX<om 

tAOTFSrffli^ wtiicpgpj-rai^^s^^rL — 

SaW^AOTF33 t -33 M T*a^ $ tLfc«*§-3tl±. ^ 
50 iX^tltC^-T ^§11^34, — 34 M (Ci^ibixrSff^l^ 
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[0 0 3 1] ftWAmot^ «xtf, 4U * 

TV^, -42 M . -43m . KfiSflWflAO 

TF44 l -44 M , LT(Oft;& 7*745. ^T"^ 

[0 0 3 2] ZCDtcfr, ±iE*K^>^4l(i, 
S3-&SA1 -AN,ic#j£L*:N{gOU— .1fjtK4lA l 
-41A N 3-ffitSAl -AN (OjfcSr^ftLT^B/£« 
^-^M^T*53r^-r^NXM7fe^7 B 741B t % 

wDMM<tt5 0 ::m .3tK^^^4iiS3tjS8fiJX 
t/**»aa»i: L-canfe-rs. ^y^, -42 M 

3t^7^74lB hSicRttbix, 
[0 0 3 3] IEB1S43. -43„ 13. jJIWf ^<t1»«fc* 

rv-^t -42 M ^^«:4i5Mf»t^5 0 

4^81843! — 43„ -TMi. Mffi<Di£{ftff?&0 9^<Z>lo 
- AN O7fe-r-<Tlw®^P>tt^ 0 KSl^ffl 
AOTF44, —44 M li. «»»43i — 43 M T'ffiSSSiifc 
&SA1 - AN fr^/fff*3t0 5*>^e>ffifiOjB[ft<0 
ft ^-JtSraRT't SKfi^IfW/O Kv<*:7*f /i^Tfc 
So .rrx-ii, £H&43 & -43 M Xt/ttftaSUHAOT 
F44. -44 M 3d«»A*£fiR»t LT«fiB-T5. ftte, w 
w"Cffl^5*Rfi3B«fflAOTF44 l —44 M Co^t 
t>, ±IB*»tt»30-effll^5 AOT F33x — 33 M t m$fi 
±idiUfcADM7-f /u^t LT<0»fiB«rffl*5^» 
fitt<, AOTFlCPfiP>-r»«ttfi36S^^— 

Silt^ffiAOTF44 l -44 M <0«ttffiBli; wwtMiffi 

n«43 t -43 M ^>i©i Ltz)\ zttizm^-r. 
ftm'<>?*\<n&mtitf-vt&$bT>-f42, -42 M £ 

[0 0 3 4] ##:/7 45tt. «-KSilWfflAOTF44 l 
-44 M ^a***ifcfS**S:lo(0»»*«ztt**aL 
TtU^-r^MX l itX-f^X'fo&o *r^^46fi % 3t^7 
^745^^e>cotitJ^3t^ADM/— KgfrlOlcffi A^Iffitt'* 
5> *fc, 5HBMi«»47XU E 3fe7>:/48 
IS. ffifiaSLfcADM/— Kffll0^iMS*|««13&l«te7' 

[0 0 3 5] ^*Sl550te, ##^751.52 Rtf*^ 
hA^e-^53£^rT6 0 jfea^Slli, flSX-tf. ADM 
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y — K6Uioo*7'>^ , i2©Haa«E«cKite>ix. fiiSKA^ 
b ADM/— KSBl0lCA>3$*L5(s^-jt:«>— fflSr^ttu 

r^-<^ h/^^e-^53(wi§^ 0 **^952tt, -«|. 
aotfuouj^i^- h^aa*icia;«tbix. m 

K/u*-~^53idi£5 0 h/u^^^53(i. Jtti^7 

51,52 ^ttSftfc^ft^jfceD;*^ h/^i^LT^ 

53lCj:oT. ADM/ -r KffilO'MDA^ft -*Bfcri*IEg|0 
10 jRffi-C*>Sd\ ADM;- KO»^5iE#-e*>-5^<Cif. 

[0 0 3 6] gs i coHiS^coib^tco^Tia^ 

»fcADMy- K3SB«cA>3$ixT. Si", ^co-gp 
^jt^^^siT-^ftSix^. #«{f*#fi. h/u 

20 *L3o 

[0 0 3 7] eafe»^6C0ff -^3t^5IEaottffi^fc5 £ 
i2«^5S6ixTit«Sixfca«c % »»M*»i3(caiblx 

a^Srfflflt+Sfc^tC^TV^U-eiieSttT." AOT 
FllOA^*— McigibixSo 

. [0 0 3 8 ] AOT FUMI2. R FfS^*4»20T*«* 
LfcR FW^HiJnSnTV^T. A^?K- hizmbtiti 
30 fi^^AOTFllSrajfi^SwirT-, WttSffiftOJS : 
ift**w»*S Lfcft«cD«**3&SA>3»*36*»&»(iSii 
.r»tt*- h^bW^Sixa. SfccttilSJ^tc AO 
TFUcofflA*- hfcIL ftffiAffi40T-*£Lfc»A3te 
d s aie>ix. -t^}¥A*tt. AOT Fll^iii§^--5r tx 
A**- h**bO«**lc^a6**tTWyjfti: UTW^ 
*-h^bHJ)3Sh5o fc*s, 3t^fAa540^D©)fp(Col^ 

[0 0 3 9] CCOi: ^^^A?t<7)zS^fi x AOTFllC 

**36«fflA*ix5wi:»c/jr5 0 fc^iU, *fc 5 

»A-rs^it^IfiBr-«>S. fiRJx.tf. A^J 
C0(S*3fed«afiftAl , A2 ^«SA3 - 
AN coftSrg-^ *ADMy- KtCio^T, KB: A 3 , 
A 4 <7)«^*S:»«U, KSAl , A 2 ^fS-g-jtSrtf A 
5 €-iKSAi -A4 ic»JC-TSH« 

S:cOR Fm^&AOT F lUzmtoLXteg , 5tJ¥ASP40 
^^bfizSSAi p A 2 (Dm^-^t(D^^A^— hlz^Z 

50 7i£(OSfi, |5]»|cHP>ra&oT^^Tt>«t>ftl\ 
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[0 04 0J AOTFUOtii^^- hfrbfttlZtltzm 

A*ff75^s*JWr*Jx5 Q IES«tW»<*;ix<5 4:. ttS^tf- h 
[0 0 4 1 J AOTFUOM>f- ha»e>ttJ;>j£ftfc« 10 

i§*bixTMfl§<E>ff #-3t«c»«[$ix-5o M5>®^n/c#m 
*Hfctt. ADM/- KffliO-ea«*ixfc45-aSft*Sr'&Ay 
fc"fc<Z>"C ^:<Z>5 1 a£ftS>fi^-3fc«ra!Ri- 

Sfc*tCKfiaRfflAOTF33» — 33 M Ki£b*l£ 0 
StSiliRfflAOT F33 t — 33 M (1. H^L*^^fPAn$ 
lx5RF(S-g-(Ojaj8ti»3&S»«;-t-5Sif»34 l ~34„ <0g 
ffJKftKJtUTaMESixT^T* Slta, -34 M 

- ; en^ixogm^34 l -34 M t^oTSff&^ax*,, 

[0 0 4 2] ft#ASB40T-li,- *aS^>^41^*U— if 
3fe»4iA l .—41 A N iS&^Al - AN <Z>3ftd*fcHWS;»X 
So 7fe^7>^741B Kio-CStfi^fiStu 

$ 6*-Mffl^«^3fei-»ttSixT*j|IS^<>'^4i75>ba^ 
Sit So fcS*fi£*xfc#{f*#fi. *;h,-eix#T>:/ 
42, -42 M -CJiBSixfcfStcSBSWSt' -43 M tci£e>n 
^^^^§543, -43 M fi[C*RfiA.l — AN <£> 
SUrffiH$ix-5 0 45-9CBS43! r-43 M "CaESa* 30 

tLTtif^^ll. StfiAl -AN <0 5^<0#3£C9ifcfijiK#- 
^*6r»«-*-5fctf>|C, KfiilWfflAOTF44 t -44 M 
(r^n^'tL^e>nSo *j8tfiS«fflAOTF44 l -44 M 

(i; ff*DSix5R Fff^H«adSiSfS^#fs*jfew 

RfflAOTF44 l -44 M <O5>0£#- b frh ffl* S ttfcft 

ns 0 tit, ##:/745a»ib<0a*3fc»i, 3fe7yy46 

-C-*«**Lfc»U. #Rtttt«47&C«ftT>'^48fc«o 40 

T FlKDjf A*— He 3! bit 5. 
[0 0 4 3] r^i5lc»i<7)l6ttJBttirJ:ixtf, AD 
M7>r/^i: LTAOTFllSrffifflt^CdrlCctot, 

^B^tt < ttO. ADM/-KTM* 
fctt»A^^B*iKfto«*3t/f«t*»K*fctt*»^" 

* SrffiflJ-r 5 t Oiir^K^ffl^-C/hSifkcO A D 50 
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/-KISBfi, AOTFlUcff/ni^SRFff^JBjfcS 
ffi«<oft^>«** . J? AS it tegig-T 5 r <b a? pj 

Hgr-^So $e>ie. *adm/— Kisnrtfc. e^sgco 

3£»F&tfBf&§gl3, 47<DD^^M«-t-S3fe7'>^l4 f 48£ 

[0 0 4 4] fB2©3lffijgffitcov^TKW-r5, 
«2^3llS?g«gt?tt, »10Hlfi?gliB-CAOTFllCO» 
A^- h^(bff-^*$r#ALr^7t^{cftx.T, AOT 

-To 

[0 0 4 5] B3Ul*5^"C, *ADM/— K3SE<Z>«j£ 

i nnfaBm&ffif&k&tezuftn. 4^-h^A 

OTFUCfUt, A*K fflM^iftOSo^*- h 
S:(i*.fcAOTFir S:/IH\ AOTFU^ 
SSS:»ttLTl^fc 1 X 2 *y7^752(Cf-tx.T, jfc 

752' tAOTFU' oa^#£3te»A»40a»fc<Z>J¥A 
[0 0 4 6] AOTFli: (i. eaiB^fejt^^TSU- 

ytr>7\2, »*»«»L3avjfcr^^i4t^Lreb 

SStS^Bff **3&«A^*— 'HeA^Sit*. :OAO 
TFlT Kli, »l<Z>jHfi«S»0»^i|il«^ RFff 

-§-3S£g2oa»e><z>R Fit^^p^n.r^r, ^rf . 

6tU^J*tLS 0 fcfc'L. AOT FIT -Ctt. ^lO^ffi 

[0 0 4 7] /^io, V^T-AX{£ffl^n52S 
SAl —AN <D9*>T\ AOT FIT OA^^- h(CA 

fi:StJCt5^iStt<7)R F|f#t AOT FIT (CRl^O^ 

iot, tefflSixtei^asftiwou^is^Lfcai^Ao 

TFir -e»tt*ixlft**ix5 X 0\zfj:Z> o ztiKX 
"9. AOTFli' ^ta^)3ttC»LT, *ffiffl<7)KSOff 
^^*^^ P '752 , finjEai^OlBWS: 

[0 0 4 8] 3t^7 P ^52 , (i, AOTFli' OttJA*- 
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tt40A»btti/>£ftfcl¥ AftfrmJj<DAJitf- hi:A^$ 
ftSo tit, A^StLfcUJj^^XtWfAjt^jgAcjx 

^L-Cfci*&S(ci£bft5o <Bl*-^fE^(i. 
^ h/u^^sau&bftT-ttf)-*^ h/ua*»|j££ft 

[0 0 4 9] -coj: 5«w«2(OllliSJBffiicj:oTt, m 

#A*^ttaa-*-s-t^tBft. e«» 

t£<D^ft*:A DM; - K36ESr»tt-T 5 r t &X*£ 5, 

SB 2 <03fffiJB)g-Cf± % ADM7^y^|AOTF 
IT (OfflfiE^ 1 hAA, 2 7fi— bltitHD 3 *3<DtK— 
hflifiJtU:* 19 , 4 0©/f-H»fiJ©AOTFlltffl^5 

AOTFlT ^<7)Ay3fS**lC$4ix/j^^ififi*(C»«? 

t-^jaRKORFff-g-SrAOTFir l:Mt5lcti: 
iot, Si*0>lg»aMS:«3ft5fctf>. ei£«M4<z>— S 

(0 0 5 0] ft«c,-.JB3©j|»»IBJco^-CKW-r«, 
fR 3 <nnfeJ&mx-l±* A DM y — K(c*5V^TfS^-3t^< 
? — &fW»"t"Si:£ fcK, AOTFOMfjk(cJ:51 

4M\ »3 0jiJ£JBffi<^ApMy-- KKHOWfiEWS:* 
-To r<o«figfi, m 1 ©SHSJBS^ADM/- K36B 

[0051] H4i£*5^-c* $ADMy — KafiEcoffij* 

-*53<D8l;£iSmu:g-^*:R FfHWf h/u 
* = *537^6RFfr^*£»20lCij|bft&i: t fcf£, A 

[0 0 5 2] -^l:WDM^(7)«E^t*li, 
51, 52y)-h(Di~m-yt(0^^<^ h/U^r^.^^ h/U^E- — ^53 

FSI»«*fi:«^L--CR Fff «-**:S20jcai5. 
RF»^-**820-Cfi. R Ffl»»«*§-KfjEo-C, AO T 

Fiucfpai-rsRFis^Hjfiasfctta^^!?— 
RF«^«^S203is % Kfixi ^Mf^-r^m^ 

17-t'MLT AOTFlllCEMq-rSo ~ft(Cj;9. A 
OT Fll-Cli.. Rfi X 1 COfg^^R Fit-a-witi^? 



(10) 4*BB¥l 1 -2 1 8 7 9 0 

18 

-losc-cattSft, u**ic$*H5a6«Ai (onto- 

ttl-fH»-£ft«. 

[0 0 5 3] £fc % ±i£LfcJ: 5lCAOTF<OJlRRft 
14, TOt 5 R F ^ t r / W ^ Sglc i o t-ift 
(w&£5 0 L^L^b, AOT FasfiEffl£Jt5«*lc 

J:otttt©igff^#<«fe^ PICRFff-^-^TOn 

10 nm/^-CfcStl^aft^Sft-Ct^o ^^^Sfe^ 
'tt<0»»fi:«s<-j-fc a * ) (c, wC^ttfflftffl»SllA3iS|2 
tfbft£ 0 ccoiaffMWSilAli, AOTFii(OM?r 

H^L4t^, *»«E»302ao«5fei¥Att40{c-tft-e 

ft^ttbftfc#jS5PSfflAOT F33 L ^33 M ,44, .—4 

So 

[0 0 5 4] ro«t 5«CSB3Wj|Jfi»gffilC«tfttf N 

^ h/^-^53^itgs^si^AOT Fincep/ra-t-s 
oT. *adm;- K3Sfia»bfiaiKfci£bft5#Rfi 

<Dm^it'< v — ^ffi^ffinai £ ft s 7t *x ^^L7t 

WDM*-*«>*:ei3|3fl5Wfi6T-fcS. AOTFOT 

[0055] ^4cDHffi^fig(cov^rift^-rs 0 

<^«h&S:, m 2 (DM fawmtD ADM s— K36B (0 3) - 
30 ADMy-K£i^)M^t 0 fc/cL, S3I^^L7t 

[0 0 5 6] BSUiSI^T, $ADM/- KjSBT'fl. 
hyu-=e-^53<ofiJEIS*tcS<5t^T, RFH8PB 

^.r Fft ^-*^g2o^aie)fts 1 1 t>K, Aas4o 

O^-^T^^, -42 M <0*JfgBfPSr»W-r5^J7 — 
BSSffli: UT^3tr>^Jlg«ilHlK42A(i:, J¥A*^57 — 
S!l»ft«-d s abftS. £7t, AOTFlia>ffiL«SrfflS-r 
Sffiffi^e^^^Si: LT<offlJK*=.^iiB ^AOTF 1 
40 T fcSH-bft. »IE*ftfciaK««30SR Fit *H6£»2 
Otci^bftSo H^LJic^^jtiJ-WEfflSSoat/itlf 
ASfB40(^-tft-€:ftKH- e>ftyh#j6ftSHfiffl AOTF33 l 
~33 M ,44, -44 M Coi^.Tk i^S^- ^ SrKJt S b 

[0 0 5 7] h/U^e^^53T*l4, «-3t^7^751, 

52' ^b^m^tco^^^ h/^s»l3£$ft, ^-KS^ff 
^*^^-3dSK-ST-*>a^5^3&549JWr$ftS 0 

50 # SrJSEi-S R FSI»fS-^&t«f A*^!7-»||8I{S^- 
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*K RF«*«3feS20Xa e 3t7 r >^ , ai!KillIK42Alca?> 
ft5 Q R FfS-§-*4S20»^l± % h/u^e^^53^^ 
CORFMff^l^tt, AOTFlT CO^g^-f ft 

[0 0 5 8] R F«-^36^S20li. AOTFIl' 
«fH*rgKAOTFir 0>a«ftfi£ R Fff^Kt 

R FMWiB ^-tc^DTR F{t#<z>jBftft$fcfi 
U^y<«7 — SrHfiLTAOTFll* (C^^--5 0 ^ftK 

&%T>742, ^42«<Dj|£J«I»ftsS:BfflEL-C* 

toAQt>*\tift£frz&m&fc<D'<y—*mmirz>* eu 

T\ #iKft3fe<0'*!7 — ri*ffl»£ftfc x AOTFlT 

[0 0 5 9] -<DJ: 9tr^4coHffi^^j:oT , b. 
fjrit'* v - ?5sp&— Sfflic*j» s ft src l/cwd 

*?&S£-e~^ LTR F{f^co/gJ&^£*SlEif-5^<b 

[0 0 6 0] 4*5, -b«Lfc!S3. 4 <oHJ6«gffi-C(i. 
AOTFIl, 11' 'MORWJDR Fjf ^\ A&40CD?fe 

^^^42, ~42 M o3te««ttfpfrtt»-rar t-e, 

Z^«t 5<C«J*J6l^J-tJ Wx.tf, ADM,/ — KpCIOCO 

[0 0 6 1] »3co||lfije»T-ttiaffe]»SSrH 
A,, *3^3e«»«*cffl«*=* % 3U4>2gftffi?t8lcfi 

^ffiOjfcSA«540{£*stt5=i t — u> V? I — ^ co 
[0 0 6 2] H6I1 *^ffiffJfig^^t}f ASi5OOfiS|fig0t|$r 

H6(c*iU^T. *ADMy- KKHtf>3fc» A£B40' 
"Ctt, «f*jR41Ai^4lA N tNXM3t^^7^1B 

t<oraU3tR*]ffllffli: LTcoy- h**f ^41(^-410 
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N #e;fte*ftE»£ftfc*K'<>*4r *sflH,*e>ft 

5o ;l >^4i" ^baj^fts^&g^sm ^« 
iKSs«fflAOTF44 1 -44 M ic-efte*fti£ bft 

6 0 #lKftSt^fflAOTE44 I -44 M T'fi, »&<Z>#ffi 
|EiS43 l -43 M Tgflff 1 OORS3fe^IR 
£ft5 0 38«$ftfc*Kfi3tli, 5 *T >7 p 42 l 

-42 M T*i8«SftfcS^ffiia»43 1 -43 M -CSB£ft 
<5 0 #«»»43 l -43„ <bf£&f;:ii % #J;itt\ KfiiliR 
fflAOTF49 1 -49 M d*K(tbftS 0 MSMAO 
10 TF49, -49 M #ffiHg43 1 — 43 M ^btti/l$ftfc 
ft **t-«*ft5«ftii^«^*fe|ft^-r5ta?>^K»t 
bft5 0 CwT*f±, SflffifflAOTF49 l — 49 M 

[0 0 6 3] ±IB3tffASB40' (Olftf^SrSffWJcKM-*- 
5fctf>, «x.tf, M ^1, A2 0«-^*75<ffiA*i IT 
tH^*ftS»^S:%x.So 5t^<>^4T 

IfttSUlAt -41 A N lijfcftAl - AN <Dyt&t 

fte'ft^^-T^o .Lt^U ^84^ h — 
iSSttSfcafr^AOT FOfliflEu^/uaSi^fc^)^, K 
20 6*3 -AN <Ditfc7- y^41C 3 ~41C N (Cj: 

4iCi , 4ic a ^iiig-T^o rco&SAi, xxDJtfcJt 

*7>741Z {CioTRfi^fiSftM^lttSftTfttti^^ 
- I-^6ttJ>3Sft5o 

[0 0 6 4] eur. ^^<>^4r d^^m^5t^ 5 . 

MfiaRfflAOTF44 l -44 M (Ci£6ft. w ^ '"Ctt-ift 
fii8tRfflAOT'F44 1 T'iStlAl ojtdsa^Sft, &5 
ilRfflAOTF44 2 -CK5A2 <7>#a s 8!R£ft3 0 r 

iSSiSIRfflAOT F44, (44 2 ) (04*tt^=fc — 

ffift*:«fc/j:^<k#Kl2. iSSAi (A2 ) <z>3ti:i:t> 
\zMrii2<Zf-tLX(D$L$:12 (XI ) <D#^ii^£ft5 

[0 0 6 5] iSfetC, #KSiRfflAOTF44 l , 44 2 <D 

mviyti*, jtT^7& x ; 42 2 R&mm&43 x , 43 2 -c 
JMi&tfSHSftSo *SHS43 l , 43 2 <om 

^3t^eo***^7 p 745-e^ttSft5i:. mriBLfc^i 
ftii^3ti-J:oT^ fc — U> h — ^^SIUTL 

wft$rRCfc», rw-CI4#SEB»43 1 , 43 2 0 
40 ^StCSSig«fflAOTF49 l , 49 2 ^ h l:K»tt % li 
ftii^3t<^te«* s Hbft5. ^fc. K^iltRffiAOTF 
49, ,49 2 Sr^-r^i:(cJ:oT. ^^^^42, t 42 2 T-« 
^^-^^^g^ScmTfe (ASE) Wtf^tlfeiSftS. 
tLT, ^KSiS^ffiAOTF49 l , 49 a ^e>^tH^«* 
*d«**^ , 745T-*iKSft, 36T>^46-Ci8«Sft^:« 

«w. »flk*«»47aw*r>^48T»*M««^«! f a^ 

ffi^ftT, }¥A3ti: UT^;^^7 52 , tc^bft^o 
[0 0 6 6] r(OJ: 5*-S5^>HljSJgffitcj:fttf H 
^ h-^3t^«i^li-5^^^:#AgP40' t LtzZt\z 
50 iot, = t-U> h^a^ h — ^<Z>«^(ft»*ft, 
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He>i\ #I;trt\ ifjtejS^iAx ~4i Ar, <DHib 

[0 0 6 7] SfiISffiAOTF44 l -44 M T-ffil 

»«fflAOTFS:2a«^4:i-S03icftx.T. Mil*, 
■H 7 co*#AS540" K^-fJ:?^ *ffiHS43 t ~43 M 

h^ojx h-^<b*^SrKit"C#So 0 7T'liftfig« 
fflAOTF44! -44mS:*K»S43i ~~43 m (O^atCE 
1L/C^^TL^\ AOTF44 1 ~44 m li, «-3EIH 

§§43 A ~43 m ©Biisao^rnicE«Lrt>«*><c^o- 

[0 0 6 8] £ 3feaR-'<>' ^ 4 i ' fi. H6l£*Lfc 

m^i-PSb-r. Mitf, i7^5fe^>^4r 

— 1f3taB41Ai —41A W ^P>y— h^-f 3/^-41 
C t —41C N ^U/c^Nx 1^^7416' "C-grR 
Six. ytT>74iDX*mi££titz'&\z, lXMytti^y 
iiRXMftt&ZirLZffi&tet't LTfci^o r^£v 
#ffiW»43 l -43 M ^iiu^lci&tf-TWc&*T>;/42 

[0 0 6 9] 

V^tiim Lfcd tl^oX. t£3fc<Z>AWG«Srffl<^fc3te 
»tt • ffAKIttp J: 9 -eaiB^60jK«*«fB»* 
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